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Precision Approach (PA) Summary 
WAAS Web Application 

Overview of Precision Approach (PA) Summary 
As part of the William J. Hughes Technical Center WAAS Test Team website (www.nstb.tc.faa.gov), the 

WAAS Web Application Portal allows you to view The Precision Approach (PA) Summary. The PA 

Summary portion of this website allows you to: 

 View all PA statistics for any dates you choose (up to 4 years in the past) 

 View position errors, LPV and LPV200, AvCon failures, missed Geo navigation messages, IGP 

alerts and GUS alerts, glitch events, SQM alert trips and jumps, satellite PA availability, 

ionospheric errors, data outages, the OEI network, PA position errors, UDREIs, and the KP index 

The PA Summary web application can be found at this link or by navigating to the NSTB site and 

following the “PA Summary” link under the “Web Tools” section in the sidebar. 

Bringing Up a Daily Summary 
To use the PA Summary the first step is to select a date. 

 

 

Clicking the highlighted button will reveal a 

drop-down menu of dates. When the user 

has clicked on a link, the application will 

load all relevant data for the selected date. 

Once you choose a date, the following 

screen will appear. In this case, we chose 

Week 2054 Day 1: (20-May-2019). This 

means it is from a Tuesday 2054 weeks 

since the GPS epoch (See the red arrow). 

  

https://www.nstb.tc.faa.gov/pa-summary
http://www.nstb.tc.faa.gov/


PA Summary Sections 

Position Errors 
The first section is the Position Errors section (See green box below). Position Errors show receiver 

specific errors. These are errors in with the position solution tool is in PA mode. PA mode is defined as 

all the corrections being processed regardless of protection level. The position solution tool is used to 

calculate the horizontal and vertical errors for each receiver location. National Satellite Test Bed (NSTB) 

and WAAS reference station receivers are included in the position errors section in separate tables. For 

the WAAS receivers, position errors are calculated for all three receivers at the site but only one of those 

receivers is shown. 

In the first box, we are seeing the Statistic followed by the Vertical and Horizontal Statistic. These errors 

are given in meters. The Maximum Ratio row shows the largest ratio of the vertical or horizontal error to 

the vertical or horizontal protection level 

 

The second and third tables in the Position Errors section shows us all of the receivers including the 

receiver hex ID, Location, Horizontal Max (HPL), Horizontal Ratio (Horz Ratio), Vertical Max (VPL) and 

Vertical Ratio (Vert Ratio). The orange highlighted boxes are exceeding thresholds (See red arrow 

below). The ID is the hex representation of the receiver number. The receiver number (RCVR) is a 

number used to uniquely identify each receiver. The receiver number can be seen by hovering over the 

hex ID. The Horz or Vert Max (HPL or VPL) column shows the horizontal or vertical position error and the 

HPL or VPL at that time in parentheses. The Horz or Vert Ratio column shows the ratio of the position 

error to the protection level. By default, the maximum error and ratio for the day are shown. However, 

you can see the 95%, 99%, 99.99%, mean, or standard deviation by clicking the appropriate button.  

 

 



Coverage Data 
The Coverage Data section provides the LPV and LPV200 coverage maps for the selected day. Coverage 

areas are divided into three regions: 

 Alaska – outlined by the yellow line 

 The Contiguous United States (CONUS) – is also outlined in yellow 

 Canada – outlined in blue 

The first figure is a table displaying the 99% coverage statistics for LPV and LPV200. 

 

A user can click on the blue links in the table header to view a coverage vs. time plot for the indicated 

region. 

 

The LPV coverage for North America is divided into percentage by region. The HPL and VPL is calculated 

at a 1-degree grid spacing to determine if WAAS LPV service is available at each of these grid points. 

Adding up the availability of each grid point over a 24-hour period in a region determines the availability 

of WAAS LPV service in that region. In the table within the diagram, notice the third line. This has the 



same information as the first table in the section. WAAS LPV was available 99% of the time in 100% of 

the area covered in CONUS, Alaska, and Canada (See red arrow below). 

 

 

The LPV Color Scale 

The color scale show the percent of WAAS LPV Coverage. 



 

Total Area Covered 

Total Area Covered shows the Total Area covered for LPV and LPV 200. The total area covered is shown 

in square kilometers and includes the CONUS, Alaska, and Canada regions. The blue line indicates the 

number of square kilometers covered with 99% availability and the yellow line shows the number of 

square kilometers covered with 100% availability. 

 

The brown end of the spectrum indicates high 

WAAS LPV Coverage, 1 = 100% Coverage 

The blue color shows a much lower WAAS 

LPV coverage. The bottom of the scale is 

showing 0.85, or 85% Coverage The white 

area in the plot indicates WAAS LPV Coverage 

of <85% 



 

By default, the page will show up to 14 days before the selected date. The user can change these 

parameters using the Start and End date Inputs and clicking “SUBMIT”. 

 

  



AvCon 
The next section is the Availability and Continuity, or AvCon, section. AvCon is receiver availability taking 

into account the continuity of actual outages. This page shows tables for both LPV AvCon and LPV200 

AvCon. LPV must have a VPL < 50 meters and the HPL < 40 meters, while LPV200 must have a VPL < 35 

meters and the HPL < 40 meters horizontal. 

 

The AvCon tables (above) summarize the outages, outage threshold, AvCon statistic, and AvCon 

threshold. Receivers that exceeded the threshold are highlighted in yellow. These thresholds are 

computed every 30 days to reflect dynamic variables for each receiver, such as GPS constellation 

changes or changes to the WAAS. When analyzing data for a particular day, the receiver will be 

compared to the threshold for the time period of the selected day only.  

The outage tables (below) show each individual receiver AvCon outage. 

 

  



GEO Nav Messages 
The GEO Nav message section provides a table that lists any missed messages from the GEOs in service. 

Typically, there are three GEOs in service on a given date with a PRN of 131, 133, 135, or 138. We 

receive messages from these receivers every second. The Time Out and Time In is given in GPS Time of 

Week (GPS TOW) and GMT Time in parenthesis. The number of missed seconds, number of transmitted 

message type 0’s, the time back to PA Mode, seconds not in PA mode and a description is given for each 

missed message. PA Mode refers to a state in which a user would be able to conduct a Precision 

Approach. Note: Usually when 4 or 5 seconds are missed, it is due to a manual switchover. A number 

over 10 seconds normally means the GUS, or uplink station, faulted. 

 

  



Subsystem Alerts 
The SubSystem Alert section shows the same information as Alert Explorer.  

The GUS Alerts listed in the table show the Geostationary satellite number(s) and name; the time of 

week the alert started and ended along with the duration in seconds. A description of the alerts is also 

included. 

 

 IGP alerts refer to when certain IGPs go to 45 meters. The IGPs chosen are those in the CONUS and 

Alaska regions. 

 

Selected Source alerts refer to when the C&V selected source of a GUS is changed. 

 

CnV alerts refer to when one of the C&Vs changes mode. IGP, Selected Source, and CnV alerts are rare. 

 

  



SV/T6 Alerts 
Originating from Geostationary satellites, SV alerts inform us when a satellite’s User Differential Range 

Error (UDREI) is changing and WAAS transmits at least 4 consecutive messages to ensure a user received 

the alert. The Geostationary satellites 131, 133, 135 and 138 are listed separately in the tables below.  

The columns include: the PRN number that shows which satellite the alert refers to; the time in GPS 

Time of Week (GPS TOW) and GMT Time in parenthesis; the number of seconds it took to get back into 

PA mode; the number of seconds not in PA mode; the UDREI change (previous-current); the message 

type and # of messages received in a row; the time the UDREi for the noted satellite was last in PA mode 

in GPS TOW, and the severity of the glitch. Glitches are defined in the Glitch Events tab.  

In the UDREI column, if the number is 12 or 13, the satellite is in NPA mode only. If the UDREi is >13, 

satellite is in the Not Monitored or Do Not Use (DNU) state. A number <12 indicates a satellites is in PA 

mode. 

 

  



SV Glitches 
The SV Glitches section shows us specific satellites that exhibit abnormal operation, from the point of 

view of the WAAS reference station receivers. Below, PRN 2 had a glitch. The Glitch Severity key 

indicates which events caused the glitch. Glitch Severity ranges from 0-3, with 0 showing receiver 

tracking was limited due to > 14 satellites visible and 3 indicating more than just SQM was affected and 

all receivers lost track of a satellite. The reference to SQM is for a receiver that is not outputting SQM 

data but is outputting L1 and L2 data. The Glitch Stat Failure column shows the number of receivers that 

are not providing L1, L2, or SQM data out of how many receivers should be transmitting this data. 

 

To see the information in a graph, pick a Start and End date and click “SUBMIT”.  

Here we have a graph of the varying magnitude of glitches that occurred. Glitches are degradations in 

the signal that can cause WAAS receivers to lose track of the GPS signal. The dots indicate the severity of 

the glitch events. As the key code says on the top of the chart: 

 Severity 1 = Green dots that indicate that a significant number of receivers- but not all receivers- 

lost track of the satellite. 

 Severity 2 = Blue dots indicate that only Signal Quality Monitoring (SQM) was affected and all 

receivers lost track. 

 Severity 3 =Red dots indicate more than just SQM was affected and all receivers lost track. 

 



SQM Data 
SQM Alerts show any anomalies in the GPS satellite signal. An SQM Alert Trip shows any trips of the 

reported by the Technical Center SQM tool. This rarely happens. A SQM Alert Jump shows when SQM 

increases but it is not necessarily a trip. Daily Max Trip Ratio shows the max ratio per satellite over a 24 

hour period. PRN Bias Daily Average Trend shows the four-month trend. Both of those links show data 

from the Technical Center SQM tool, not the operational WAAS. 

 

In SQM Alerts, when we press on Daily Max Trip Ratio (PRN Bias/Threshold Ratio Plot), we see the max 

ratio per satellite over a 24 hour period. PRN Bias is the overall estimated deformation per satellite 

across receivers. The Max Trip Ratio combines information from the satellite together and computes a 

threshold. The Ratio of PRN Bias ÷ the threshold should be < 1. Below are the four detection matrix (DM) 

graphs that determine the SQM in all 4 metrics. 



 

In SQM Alerts, when we press on PRN Bias Daily Average Trend, a PDF of PRN Bias opens showing a 4-

month trend per satellite. While the diagrams below depict only information from PRN 1 and PRN 2, in 

actuality the pdf shows info for all 32 satellites in the WAAS system. The X axis indicates the date while 

the Y axis shows the daily average of the PRN Bias. 

The 4 different Detection Matrices (DM) are shown using different colors:   

 Red = DM1   

 Green = DM2  

 Blue = DM3   

 Black = DM4 



 

  



Range Errors and PA Availability 
The first table in this section shows satellite unboundings. These are specific per satellite per receiver. 

Unboundings occur when the UDRE does not bound the satellite range error. 

 

The PA Availability table shows the percentage availability of a satellite based on its expected UDREi. 

 

The range errors table shows the max range error for each receiver/satellite pair. The highlighted box 

shows the maximum range error for each receiver. 

 

  



Iono Errors 
The Iono Errors section shows the ionospheric component of the range error. The satellites are listed in 

the first column. The other columns are the ionospheric errors in meters for the noted receivers. The 

highest ionospheric error of each receiver is highlighted. 

 

  



Data Outages 
The Data Outages section shows the number of seconds we did not receive data for a particular 

receiver. The top box shows the outage totals while the bottom box shows the times for each outage. 

Only outages >3 seconds are recorded in the bottom box. The bottom box also shows the Time Out and 

Time In in GPS Time of Week (GPS TOW) and GMT Time in parenthesis. The tables are separated by 

WAAS receivers and NSTB receivers. 

 

 

  



OEI Network 
The diagram below shows a portion of the Operational External Interface (OEI) Network Screen. These 

show outages from receivers for ALL threads. The OEI server obtains identical information from 2 rings 

of data for each receiver:   

 NET_RING1 shows how many seconds were missing on the Ring 1 network.   

 NET_RING2 shows how many seconds were missing on Ring 2 network.   

 NET_MISSING is a merged file showing seconds that were missing from both Ring 1 and Ring 2 at 

the same time.   

 DC_MISSING is the number of seconds that data is missing for data collection. Both 

NET_MISSING and DC_MISSING should match.  

The orange highlights anything that is missing data from that particular receiver or if the last 2 columns 

do not match. 

 

  



PRN138 L1 SNR 
Here is a partial screen shot of PRN138 L1 Signal to Noise Ratio (L1SNR) in decibels, as reported by the 

WAAS receiver. This section is meant to determine if the signal power received at various reference 

stations from the WAAS GEO 138 differs from a normal level. A significant difference could be an 

indication of Radio Frequency Interference (RFI). The first table lists receivers in the first column 

followed by the receiver’s location, the signal to noise average, minimum and maximum columns.  

 

The second table shows the drop in L1SNR. If the signal to noise drops > 6 dbs, the signal was possibly 

interrupted by RFI. The orange highlighted boxes show the minimum L1SNR > 9db subtracted from the 

average or the length of time exceeded 300 seconds. Note that when there is a GUS switchover for PRN 

138 all the receivers that track that GEO will be listed in this table. GUS switchovers are listed in the 

Alert Explorer. 

 

  



PA Position Errors 
Unlike the Position Error tab which shows position errors when LPV service is available, the PA Position 

Errors tab shows the position errors when the receivers are out of LPV service. The table below shows 

Position errors when the HPL is > 40 meters and/or the VPL is > 50 meters. Errors are listed when the 

tool is in PA mode. Also, the 95%, 99%, 99.99%, maximum, mean, and standard deviation can be 

displayed by choosing the appropriate button. 

 

  



Hardware Bias 
The hardware bias section provides statistics of the error introduced by the receivers. The table provides 

the day’s bias as well as the difference in bias from the previous day. The next columns provide a 30-day 

rollup of the median and max bias and differences. 

 

The receiver ID can be clicked to provide a daily trend plot. The date parameters can be adjusted. 

 

  



Edits 
These edits are entered manually when a receiver malfunctions. Below, the edit ID, start and stop time 

of week and comments are listed in the table, followed by the flag. You can view automatic edits by 

pressing the orange “View Automatic Edits” button at the bottom of the screen. Thresholds have been 

established in the evaluation software to determine when automatic editing (i.e. removal) of data 

should occur. The purpose of this website is to measure the performance of WAAS. When one of the 

tools (i.e. receivers) that is used to measure performance malfunctions the date from that tool is 

removed from the results. In the Flag column, a 0 means the edit was not done and 1 means the edit 

was completed. Any edits that are not done (i.e. have a flag of 0) will be done at a later time. 

 

When you click on the “Load Automatic Edits” button, you can view all the edits. Below is a partial table 

from the website. Listed in this table are: the receiver, time of week (TOW), Nav mode, number of 

satellites that were valid, the HPL, VPL, Flag and Geostationary satellite number. Here the number listed 

under Flag shows us how many satellites discarded from the solution. If VPL is > 50 or HPL is > 40, the 

data is automatically edited out of the statistics. 

 


